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Prev ious  Sec t ion

1.0 --  Introduction

CALS i s  a  Depar tment  o f  Defense  (DoD)  s t ra tegy  tha t  enab les  more  e f fec t ive  c rea t ion ,  management ,  
exchange  and  use  o f  da ta  fo r  the  acquis i t ion  and  suppor t  o f  defense  sys tems  and  equ ipment .   Technica l  
Manuals  (TM)/Technica l  Orders  (TOs)  a re  publ ica t ions  tha t  conta in  ins t ruc t ions  for  the  ins ta l la t ion ,  
opera t ion ,  ma in tenance ,  and  suppor t  o f  de fense  sys tems ,  de fense  sys tem componen ts ,  and  suppor t  
equ ipment .   (Note:   Throughout  th i s  sec t ion  re fe rence  to  "Technica l  Orders"  wi l l  be  impl ied  by  "Technica l  
Manua l s" ) .   TMs can  be  in  the  fo rm of  t r ad i t iona l  paper -based  documents ,  E lec t ron ic  Techn ica l  Manua l s  
(ETMs) ,  o r  In te rac t ive  E lec t ron ic  Techn ica l  Manua l s  ( IETMs) .   Us ing  CALS s tandards  to  de f ine  the  
d ig i t a l  env i ronment  fo r  the  c rea t ion ,  management ,  and  use  o f  TMs wi l l  p rov ide  the  method  fo r  the  
t rans i t ion  f rom paper - in tens ive  defense  sys tem acquis i t ion  and  suppor t  p rocess  to  au tomated  and  
in tegra ted  d ig i ta l  process .

1.1 --  Purpose

The  p lann ing  p rocesses  fo r  the  c rea t ion ,  management ,  and  use  o f  TMs  in  a  CALS env i ronment  needs  to  
take  advantage  of  the  capabi l i t i es  p rovided  by  the  au tomat ion  and  in tegra t ion  of  in format ion  sys tems .   
Var ious  format  op t ions  a re  ava i lab le  for  the  de l ivery  of  the  TMs tha t  a re  needed  to  def ine  and  suppor t  a  
defense  sys tem.   The in tent  of  th is  sec t ion  i s  to :

� Prov ide  an  overv iew of  the  TM acqu i s i t ion  p rocess
� Provide  a  s t ep-by-s tep  p rocess  fo r  each  TM dec i s ion
� Descr ibe  de l ivery  op t ions  ava i lab le  fo r  TM acquis i t ion
� Provide  a  method  to  de te rmine  the  cos t  a ssoc ia ted  wi th  each  op t ion
� Provide  gu idance  for  spec i f ic  cont rac t  l anguage  requi red  to  suppor t  the

opt ions  se lec ted
� Discuss  con t rac to r  va l ida t ion  and  government  ver i f i ca t ion  procedures .

This  sec t ion  conta ins  order ing  in format ion  for  the  de l iverab le  media  and  d ig i ta l  da ta  format  for  TMs.   The  
Con t rac t  Da ta  Requ i r emen t s  L i s t  (CDRL)  gu idance  conta ined  in  th is  sec t ion  appl ies  to  a l l  types  of  TMs.

2.0 - -  General  Considerations

The  deve lopment  o f  a  CALS s t ra tegy  fo r  TMs needs  to  be  ca re fu l ly  examined  to  maximize  the  va lue  fo r  a  
spec i f ic  defense  sys tem program.   Program a t t r ibu tes  such  as  technology ,  cos t s ,  quant i t i es ,  and  schedules  
have  a  p rofound  e f fec t  on  the  de l ive ry  requ i rements  fo r  TMs.   The  t echn ica l  da ta  manager  mus t  cons ider  
the  l i fe  cyc le  of  the  procurement  and  the  inf ras t ruc ture  in  p lace  or  be ing  deve loped  to  suppor t  the  TMs for  
the i r  p rogram.

TMs are  any  technica l  publ ica t ion  or  o ther  form of  media  used  to  ins ta l l ,  opera te ,  main ta in ,  tes t ,  repa i r ,  
overhaul ,  o r  provide  log is t ic  suppor t  o f  sh ips ,  a i rc raf t ,  defense  sys tems,  or  defense  mater ia l .   TM data  may 
be  presented  or  de l ivered  in  any  media  inc luding ,  bu t  no t  l imi ted  to ,  hard  copy,  audio  and  v isua l  d i sp lays ,  
on- l ine  access ,  magnet ic  tape ,  d i scs ,  and  o ther  e lec t ronic  devices .   The  acquis i t ion  guidance  provided  in  
th i s  sec t ion  appl ies  to  the  three  major  TM ca tegor ies :   Desc r ip t ion ,  Opera t ion ,  and  Main tenance  wi th  
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I l lus t ra ted Par t s  Breakdown;  Ins ta l l a t ion  and  Checkout  P rocedures ;  and  Techn ica l  Repa i r  S tandards .

Cons idera t ions  tha t  mus t  be  addressed  when  the  t echn ica l  da ta  manager  i s  acqu i r ing  TMs in  d ig i t a l  fo rmat  
inc lude  who wi l l  use  the  da ta ,  how they  wi l l  use  i t ,  and  w h a t  infras t ructure  they wi l l  need to  use  i t .   Three  
levels  of  ac t iv i ty  exis t ,  and a l l  must  have the  abi l i ty  to  access  and apply  the  d igi ta l  da ta .

1. Create:   The  TM suppor t  agen t  mus t  have  the  capab i l i ty  to  rev iew,  comment ,  and  p rocess  the  
TM tha t  i s  be ing  de l ive red ,  and  mus t  have  appropr ia te  ha rdware  and  sof tware  are  in  p lace  to  
rev iew the  da ta  before  d ig i ta l  da ta  i s  ordered  and de l ivered .

2. M a n a g e :   The  da ta  de l ivered  must  be  compat ib le  wi th  the  ex is t ing  inf ras t ruc ture  in  p lace  or  
be ing  deve loped  to  manage  and s tore  the  data .

3. Use:   Each  spec i f i c  use r  env i ronment  mus t  be  de te rmined .   Many  ques t ions  mus t  be  asked ,  
such  as :

� What  sys tems  a re  ava i lab le  in  the  f ie ld?
� For  a  spec i f ic  use r ,  wha t  da ta  media  and  formats  a re  compat ib le  wi th

what  they  a l ready  have  or  a re  p lanning  to  ge t?
� How wi l l  t hey  acqu i re  the  new equ ipment  and  so f tware  they need i f

ex i s t ing  sys tems  a re  inadequa te?
� How wi l l  t hese  new sys t ems  be  suppor t ed?
� Who wi l l  pay  fo r  these  new sys tems?

I t  i s  recognized  tha t  each  defense  sys tem program is  un ique  wi th  ind iv idua l  cons t ra in t s  and  access  to  a  
d i s t inc t  in f ras t ruc ture .   This  sec t ion  i s  in tended to  provide  the  technica l  da ta  manager  wi th  an  overv iew of 
typ ica l  DoD bus iness  p rac t ices  fo r  the  c rea t ion ,  management ,  and  use  of  TMs in  an  in tegra ted  da ta  
e n v i r o n m e n t  whi le  main ta in ing  f lex ib i l i ty  fo r  innova t ive  approaches .   Spec i f ic  implementa t ion  of  th i s  TM 
deve lopmen t  p roces s  may be  fur ther  ta i lored  wi th  guidance  se t  for th  by  each  DoD Se rv i ce .

2.1 - -  Types of  TMs

One of  the  dec i s ions  the  Program Manager  wi l l  need  to  make  i s  wha t  fo rm of  TM wi l l  be  mos t  use fu l  to  
the  da ta  end  users .   TMs can  be  de l ivered  as  t rad i t iona l  ha rdcopy  documen t s ,  a s  ETMs,  o r  a s  IETMs.   
Each  op t ion  has  i t s  advantages  and  d isadvantages .   A br ie f  descr ip t ion  of  each  type  of  TM is  provided  in  
the  fo l lowing  pa ragraphs .

2.1 .1  - -  Hardcopy TMs

In  genera l ,  paper  TMs a re  no  longer  r ecommended .   A l l  TMs  (and  mos t  documents  in  genera l )  be ing  
d e v e l o p e d  today are  be ing crea ted  in  some sor t  of  d ig i ta l  fo rmat .   In  spi te  of  the  advantages  of  d igi ta l  
format  (e .g . ,  processabi l i ty ,  por tabi l i ty ,  reduced s torage  requi rements ,  e tc . ) ,  there  are  occas ions  when 
pape r  manua l s  cou ld  be  shown to  be  more  usefu l ,  especia l ly  to  the  end user ,  than  d ig i ta l  formats .   For  
example ,  a  t ank  tu r re t  main ta iner  wi l l  have  more  in format ion  ava i lab le  in  l ess  space  and  weigh t  wi th  a  
d ig i ta l  TM,  bu t  an  in fan t ryman may no t  benef i t  f rom a  d ig i ta l  TM when  a l l  the  in format ion  needed  for  a  
smal l  a rm can  be  in  a  paper  manua l  tha t  does  not  requi re  a  d isp lay  device .
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The cont inu ing  requi rement  for  hard  copy can  s ign i f ican t ly  in f luence  the  feas ib le  or  even  the  poss ib le  
choice  of  IETM func t iona l i ty .   Hard  copy  cannot  necessar i ly  be  mandated  away.   F ie ld  personne l  s t i l l  
require  i t ,  because  main tenance  t echn ic ians  need  hard  copy  techn ica l  manua l s  to  pe r fo rm th ree  p r imary  
fo rms  o f  ma in tenance :

a) To  suppor t  ma in tenance  du r ing  casua l t i e s  when  power  is  not  avai lable ;
b ) To  ca r ry  TM in fo rmat ion  to  the  p lace  where  ma in tenance  i s  accompl i shed ;  and
c) To provide  readable ,  usab le  da ta  espec ia l ly  l a rge  drawings  and  schemat ics .

When  paper  TMs a re  requ i red ,  con t rac to rs  should  a l so  be  requ i red  to  de l ive r  the  TM in  wha tever  d ig i t a l  
fo rmat  i t  was  deve loped  in ,  a s  a  min imum.

2.1.2 --  Electronic TMs

Elec t ron ic  t echn ica l  manua l  (ETM) i s  a  genera l  t e rm tha t  descr ibes  a l l  combina t ions  o f  t echn ica l  manua l  
da ta  in  d ig i ta l  formats ,  s tored  in  opt ica l  o r  magnet ic  media ,  and  v iewed through e lec t ronic  d isp lay  devices .  
 As  such,  they include a l l  in teract ive  var iants .   However ,  t he  t e rm ETM i s  commonly  used  to  r e fe r  to  a 
bas ic  fo rm of  d ig i ta l  TM tha t  does  no t  inc lude  the  da ta  in te rconnec t iv i ty  found  in  an  IETM.

Typica l ly ,  ETMs wi l l  p rovide  fu l l  page  v iewing  and  pr in t  capabi l i ty ,  and  may inc lude  an  in te l l igen t  index  
fo r  use r  access  to  page  images .   Tab le  9 -1  be low con ta ins  desc r ip t ions  o f  the  var ious  ETM/IETM c lasses ;  
a  bas ic  ETM i s  cons ide red  to  be  a  C lass  1  IETM.   Some  examples  o f  ETMs inc lude  ra s t e r  fo rmat ,  page  
desc r ip t ion  l anguage  (PDL)  f i l e s ,  and  neu t ra l  f i l e  fo rmats .   ETMs a re  common for  legacy data  that  has  
been  conver t ed  f rom pape r  to  d igi ta l  format ,  and are  useful  for  l ibrary  or  reference use .

2.1.3 --  Interactive Electronic TMs

An IETM is  a  package  of  in format ion  requi red  for  the  d iagnos is  o f  a  weapons  sys tem.   I t  i s  a  TM in  d ig i ta l  
form tha t  possesses  the  fo l lowing  charac ter i s t ics :

� I t ' s  p repared  wi th  an  au tomated  au thor ing  sys tem which  is  the  system that  l inks  a l l  the  
per t inen t  in format ion ;

� I t ' s  des igned  for  e lec t ronic-window disp lay ;

� I t ' s  des igned for  a  por table  e lec t ronic  d isp lay  such as  a  desktop  or  lap top  PC or  o ther  por table  
e lec t ronic  d isp lay  device ;

� The e lements  of  technica l  da ta  a re  in ter re la ted ,  meaning tha t  the  user  i s  ab le  to  access  the  
in fo rma t ion  th rough  a  var ie ty  of  paths ;  and

� I t  can  func t ion  in te rac t ive ly  in  provid ing  supplementa l  in format ion  such  as  procedura l  
gu idance ,  naviga t iona l  d i rec t ions ,  and  ass i s tance  in  log is t ic -suppor t  func t ions  supplementa l  to  
ma in t enance .

The  range  of  func t iona l i ty  and  formats  o f  d ig i ta l  TMs have  been  genera l ized  in to  f ive  c lasses  by  the  IETM 
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Working  Group .   These  c lasses  a re  shown in  Tab le  9 -1 ,  and  range  f rom the  e lementa ry  e lec t ron ica l ly  
i n d e x e d  page  images  to  an  in te rac t ive  e lec t ronic  informat ion  sys tem bui l t  a round an  in tegra ted  da tabase .   
To fac i l i ta te  d iscuss ion  of  opt ions  and d i f ferences ,  the  c lasses  are  def ined  in  fa i r ly  broad,  genera l  te rms 
that  necessar i ly  over lap .   They are  insuff ic ient  to  serve  as  a  bas is  for  con t rac tua l  use  (e.g. ,  direct  the 
Cont rac tor  to  prepare  a  "Class  3"  manua l ) .   The  S t a t emen t  o f  Work  (SOW)/S ta t emen t  o f  Ob jec t ive s  (SOO)
 o r  T M C R  s h o u l d  speci fy  exact  funct ional i ty  requi rements  wi thout  refer r ing  to  th is  se t  of  def in i t ions .   The  
func t iona l i ty  and  cons idera t ions  for  the  f ive  Classes  of  IETMs are :

� Bas ic  ETMs:   C lass  1  - -  E lec t ron ica l ly  Indexed  Page  Images
� Advanced  IETMs:   C las s  2  - -  E lec t ron ic  Sc ro l l ing  Document s
� Advanced  IETMs:   C las s  3  - -  L inea r ly  S t ruc tu red  IETMs
� Extended  IETMs:   C lass  4  - -  Hie ra rch ica l ly  S t ruc tu red  I E T M s
� Extended  IETMs:   C las s  5  - -  In t eg ra ted  Da ta  Base  IETMs

                                                                                                                                                          
I E T M Display Data  Format Funct ional i ty
Class
                                                                                                                                                          
1 z Ful l  page  v iewing z BitMap (ras ter  - -  legacy z Access  pages  by inte l l igent

z Page- turner /Next  funct ion data  only) index/header  info
z Intel l igent  index for  user z Indexing and header  f i les z View page  wi th  pan ,

access  to  page  images (Navy  Mi l  29532) zoom,  e tc . ,  tools
z Page in tegr i ty  preserved z MIL-PRF-28001  or  Pos t sc r ip t z Limited use  of  hot -spots
z Can be pr in ted i f  necessary pages z Useful  for  l ibrary or

z Gener i c  COTS imag ing  sys t em reference use
formats  (e .g . ,  Por table
Documen t  Fo rma t  [PDF] )

                                                                                                                                                                                                
2 z Primary view is  scrol l ing z Text  - -  ASCII z Browse  through  scro l l ing

tex t  window z Graphics  - -  whatever  v iewer info
z Hot-spot  access  (Hyper- l inks) suppor t  - -  e .g . ,  BMP or  CALS z User  se lec t ion of  graphics

to  other  text  or  graphics z Can  be  SGML tagged  - -  no or  hot-spot  reference to
z User  se lec t ion  and  naviga t ion page  breaks  (browser ) more  tex t

a ids  (key-word search , z Access / index  o f ten  COTS z Hot-spot  and  cross-
on- l ine  indices) dependent  wi th  Hyper text reference  usual ly  added

z Minimal  t ex t - fo rmat t ing browser af ter  or iginal  author ing
for  display z Gener ic :   COTS wi th

z User  selectable  cal l  to Hyper tex t  b rowser
( launch)  another  process

z Can be pr in ted i f  necessary
                                                                                                                                                                                                
3 z View smal le r  log ica l  b lock z Linear  ASCII  wi th  SGML tags z Dialog-dr iven in terac t ion

of text  --  less use of  scroll ing z SGML wi th  conten t  v ice z Logical  display of  data  in
z In terac t ion  through d ia log format  tags accordance  wi th  content

boxes z M a x i m u m  u s e  o f  M I L - D - 8 7 2 6 9 z Logical  N e x t  and  B a c k
z In te rac t ion  per  MIL-M-87268 z Gener ic :   SGML tags  equiva lent funct ions

to extent  possible to  MIL-D-87269 z User-selectable  cross-refs
z Text  and  graphic and indices

s imul taneously  d isplayed z Content  specif ic  help
in  separa te  window avai lable

z Can be pr in ted i f  necessary
                                                                                                                                                                                                
4 z View smal le r  log ica l  b lock z Fully  a t t r ibuted database z Dialog-dr iven in terac t ion

of text  --  very l imited use of e l emen t s  (MIL-D-87269) z Logical  display of  data  in
scrol l ing z MIL-D-87269 conten t  t ags  wi th accordance  wi th  conten t

z In terac t ion  through d ia log ful l  conformance  wi th  Gener ic z Logical  N e x t  and  B a c k
boxes  wi th  user  prompts Level  Objec t  Out l ines funct ions

z In te rac t ion  per  MIL-M-87268 (archi tec tura l  forms) z Useful  as  interact ive
z Text  and  graphics z Authored di rec t ly  to  database main tenance  a id

simultaneously displayed in for  in teract ive  e lectronic  output z User-selectable  cross-refs
separa te  window when  keyed z D a t a  m a n a g e d  b y  a  D B M S and indices
together z Interact ive features  "authored z Content  specif ic  help
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z Electronic  display devices in"  vice  added-on avai lable
requi red  to  use  IETM

                                                                                                                                                                                                
5 z Same as  C lass  4  fo r  IETM z IETM info  in tegra ted  a t  the z Single  v iewing sys tem

funct ion data level  wi th  o ther for  s imul taneous  access
z Interact ive e lectronic  display appl icat ion info to mult iple  info sources

pe r  MIL-M-87268 z Does  not  use  separa te  da tabases z Same as  Class  4  for
z Exper t  sys tem a l lows  same for  other  appl icat ion data . IETM func t ions

display  sess ion and view z Ident ical  to  Class  4  s tandards z Expert  system to  ass is t  in
sys tem to  provide for  IETM appl ica t ions  da ta N e x t  funct ions ,  based on
s imul taneous  access  to z Coding for  Exper t  Sys tems info  ga thered  in  sess ion
many di f fer ing  funct ions and  AI  modu les  when  used

                                                                                                                                                                                                

Table  9 -1 .  - -  The  F ive  Classes  o f  IETM.

Opera t iona l  t es t s  per formed by  the  th ree  Serv ices  compared  in te rac t ive  e lec t ron ic  wi th  hard  copy  de l ivery  
o f  TM da ta  and  showed  tha t  IETMs p rov ide  the  fo l lowing  types  o f  improvemen t s  in  weapon  sys t em 
suppor t :

a . increased  overa l l  ab i l i ty  to  loca te ,  comprehend,  and  re ta in  requi red  informat ion ,  leading  to  grea ter  
e f fec t iveness  in  main tenance  pe r fo rmance ;

b . dec reased  fa l se  r emova l  r a tes  o f  good  componen t s ;

c. increased  ef fec t iveness  in  successfu l  faul t  i so la t ion  ( reduct ion  in  t ime,  increase  in  percentages  of  
success fu l  faul t  i sola t ion act ions) ;

d . reduced  t ime  in  in tegra t ing  main tenance  ac t ions  wi th  co l la te ra l  func t ions  (e .g . ,  wi th  main tenance  
repor t ing) ;

e. improvemen t  i n  m a in t en an ce  man ag emen t  p rocedu re s ;

f. potent ia l  for  s igni f icant  decrease  in  formal  t ra in ing  t ime for  indiv idual  sys tems,  pr ior  to  ass ignment  to 
organiza t iona l  l eve l  work  cen te rs ;

g. inc reased  en thus iasm shown by  t echn ic ians  fo r  IETM use  over  paper  TMs in  pe r fo rming  log i s t i c  
suppor t  func t ions ;  and

h. po ten t ia l  fo r  s ign i f ican t  improvement  in  au tomated  on- the- job  t ra in ing  (bo th  sys tem re la ted  and  o ther 
types)  f rom ava i lab i l i ty  of  e lec t ron ic  d i sp lay  sys tems  (EDS)  equipment  in  work  cen te rs .   
(Cour seware  fo r  th is  type of  in teract ive ,  e lec t ronical ly  d isplayed t ra ining mater ia l  i s  current ly  being 
deve loped  ex tens ive ly  by  a l l  th ree  Serv ices  for  schoolhouse  t ra in ing . )

2.2 - -  TM Decis ion and Responsibi l i ty

The fo l lowing  paragraphs  of  th i s  sec t ion  a re  devoted  to  the  acquis i t ion  of  TMs in  a  d ig i ta l  env i ronment .   
The  purpose  of  the  f low char t  ( see  f igure  9-1)  i s  to  lead  the  technica l  da ta  manager  th rough  a  log ica l  ser ies  
o f  dec i s ions  and  respons ib i l i t i es  assoc ia ted  wi th  the  overa l l  p rocess  o f  TM format  and  de l ivery  media  
se lec t ion .



Program Manager's Desktop Guide for Continuous Acquisition and Life-Cycle Suppo

018EZ012.RTF 6 Wed Aug 25 199910:44:23

In  addi t ion  to  ident i fy ing  the  respons ib le  agency or  agent  for  each  of  the  tasks ,  funct ions ,  and  decis ions ,  
the  f low char t  a l so  ident i f ies  suppor t ing  agencies  and  the i r  inputs  as  requi red .

Figure  9 -1 .  - -  TM Dec i s ion  and  Respons ib i l i t y  F low Char t .

2.3 - -  Identify/Establ ish the Requirement for the TM
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The  techn ica l  manua l  manager  wi l l  f i r s t  iden t i fy  the  requ i rement  to  p rocure  a  TM through  the  deve lopment 
of  overa l l  suppor tab i l i ty  goa ls  and  the  in i t ia l  main tenance  phi losophy.   This  i s  b rought  about  th rough 
Suppor tab i l i ty  Analys is .   The  ana lys i s  wi l l  quant i fy  and  def ine  requi rements  such  as  the  need  to  opera te  or  
pe r fo rm  ma in t enance  on  equipment .   The  suppor tab i l i ty  and  log is t ics  in format ion  wi l l  conta in  the  
necessary  task  narra t ives  for  the  opera t ion  and  main tenance  o f  equ ipment  and  wi l l  be  used  as  the  p r imary  
source  fo r  the  deve lopment  o f  t echnica l  manua ls  o f  var ious  types .

2.4 - -  Identi fy  the TM Users  Requirements

The  techn ica l  manua l  manager  mus t  now iden t i fy  the  in tended  TM user ' s  in f ras t ruc tu re  and  da ta  use  
requi rements .   The  users  inc lude  those  involved  in  sys tem acquis i t ion ,  rev iew,  and  approva l ;  the  people  
i n v o l v e d  i n  T M  m a n a g e m e n t ;  and  the  end  user .   The  techn ica l  manua l  manager  should  cons ider  the  
ex is t ing  and  p lanned  inf ras t ruc tures  for  bo th  Government  and  cont rac tor  fac i l i t i es ;  ava i lab le  CALS da t a  
exchange  s tandards ;  da ta  use  requi rements ,  and  the  var ious  d ig i ta l  da ta  de l iverab le  op t ions  in  te rms  of  
med ia ,  fo rmat ,  and  access .   Documenta t ion  of  th is  inf ras t ruc ture  review wi l l  take  the  form of  a 
Government  Concep t  o f  Opera t ions  (GCO) .   Sec t ion  5  o f  th i s  Desk top  Guide  p rov ides  de ta i l ed  gu idance  
on  the  p repara t ion  and  con ten t s  o f  a  GCO.

Acquis i t ion  requ i rements  fo r  user  hardware  and  sof tware  to  suppor t  a  f i e lded  defense  sys tem are  normal ly  
u n d e r  the  funding  d iscre t ion  of  the  technica l  manual  m a n a g e r  and  mus t  be  cons ide red  dur ing  the  CALS 
i m p l e m e n t a t i o n  s t ra tegy  and  p lanning  process .

2.4.1 - -  Infrastructure Development

Effec t ive  acquis i t ion  of  d ig i ta l  da ta  can  be  done  only  wi th  fu l l  cons idera t ion  of  the  abi l i ty  of  suppor t  
act ivi t ies  to  receive,  s tore ,  d is t r ibute ,  and use  digi ta l  data  that  compl i e s  w i th  the  se l ec t ed  CALS and 
indus t ry  s tandards .   The  technica l  manual  manager  mus t  es tab l i sh  the  uses  for  which  the  da ta  i s  requi red  
(see  2 .4 .2)  and the  Au toma ted  In fo rma t ion  Sys t ems  (AISs)  avai lable  to  suppor t  th is  da ta .   In  response  to 
DoDI  5000 .2 ,  defense  ac t iv i t i es  a re  incrementa l ly  upgrad ing  the i r  in f ras t ruc ture  toward  a  comprehens ive  
t echn ica l  in format ion  management  a rch i tec tu re  th rough  jo in t  se rv ice  p rograms  l ike  Jo in t  Engineer ing  Data  
M a n a g e m e n t  In fo rma t ion  and  Con t ro l  Sys t em ( JEDMICS) .   The evolut ion of  th is  inf ras t ructure  i s  a  key 
cons idera t ion  in  implement ing  the  CALS s t ra tegy  on  any  g iven  acqu is i t ion .   Def ic iencies  in  the  
Government ' s  in f ras t ruc tu re  may  requ i re  inves tments  by  the  t echn ica l  da ta  manager  to  implement  the  
CALS s t ra tegy  e f fec t ive ly .

The  ava i lab i l i ty  o f  d ig i ta l  da ta  p rocess ing  and  te lecommunica t ions  t echnology  and  approved  s tandards  fo r  
crea t ion ,  s torage ,  t ransmiss ion,  da ta  protec t ion ,  and in tegr i ty  of  da ta  a t  the  t ime of  del ivery  or  access  are  
impor tant  c r i te r ia  for  acquis i t ion  dec is ions .   The  current  and projec ted  capabi l i t ies  of  both  the  cont rac tor  
and  D o D  c o m p o n e n t s  mus t  be  assessed  wi th  respec t  to  p rogram needs  and  schedu les .   The  GCO,  
C o n t r a c t o r ' s  A p p r o a c h  t o  C A L S  ( C A C ) ,  a n d  C A L S  Implemen ta t ion  P lan  (CALSIP)  a re  exce l l en t  vehic les  
fo r  making  these  de te rmina t ions .

The  da ta  user  in f ras t ruc ture  i s  the  comput ing  envi ronment  ava i lab le  to  a  par t icu la r  user .   This  envi ronment  
es tabl i shes  the  da ta  process ing  capabi l i t ies  of  tha t  user.   The  fo l lowing areas  ident i fy  a  user ' s  inf ras t ruc ture :

� Hardware :   De te rmine  the  cur ren t  and  p lanned  hardware  ava i lab le  to  suppor t  the  defense  
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sys t em p rog ram.

� Software:   This  i s  the  most  c r i t ica l  e lement .   In teroperabi l i ty  wi l l  normal ly  be  achieved 
th rough  the  use  of  sof tware .   Again ,  de te rmine  bo th  presen t  and  fu ture  sof tware  appl ica t ions  
and avai labi l i ty .

� Networks:   De te rmine  the  loca l -  and  wide-a rea  ne twork ing  capab i l i t i e s  and  whether  CITIS  
wi l l  be  used .

Spec i f ic  AISs  des igned  to  a id  in  the  c rea t ion ,  management ,  and  use  of  TMs a re  l i s ted  in  appendices  Air 
Force , A r m y ,  and Naval  Forces .

2.4.2 --  Data Uses

TMs are  sub jec t  to  a l l  da ta  uses  def ined  be low.   The  technica l  manual  manager  wi l l  need  to  iden t i fy  the  
use  of  the  da ta  by  a l l  o rganiza t ions  involved  in  the  acquis i t ion  program in  order  to  make  good  dec is ions  on 
d ig i ta l  da ta  requi rements .   The  f ive  def ined  ca tegor ies  of  da ta  process ing  typ ica l  o f  mos t  defense  sys tem 
programs  a re :

� View only:   The abi l i ty  to  examine a  data  f i le  wi thout  the  abi l i ty  to  change i t .   This  inc ludes  
v iewing  se lec ted  por t ions  o f  one  or  severa l  documents  as  wel l  as  s ide-by-s ide  compar i sons  of  
d o c u m e n t s .

� Comment /Annotate :   The  abi l i ty  to  evaluate  and h ighl ight  for  fu ture  reference  or  to  make 
anno ta t ions ,  approva l s ,  and  comment s  wi thout  the  abi l i ty  to  change the  or iginal  f i le .   
Annota t ions  a re  assoc ia ted  wi th  a  spec i f ic  i t em or  loca t ion  wi th in  a  document  such  tha t  the  
anno ta t ions  a re  d i sp layed  whenever  tha t  po in t  o r  a rea  of  the  document  is  d isplayed.

� Update /Mainta in:   The  abi l i ty  to  change data ,  e i ther  d i rec t ly  or  through control l ing  sof tware ,  
in  the  ac t ive  f i les  on the  host  compute r .

� Extract /Process /Transform:   The  ab i l i ty  to  ex t rac t  and  modi fy  the  format ,  composi t ion ,  and  
s t ruc ture  of  the  da ta  in to  another  usable  form.

� Archive:   The placing of  data  in to  a  reposi tory  to  preserve  i t  for  fu ture  use .

2.5 --  Life  Cycle Considerations

TMs are  genera l ly  not  requi red  unt i l  the  la te r  acquis i t ion  l i fe -cycle  phases  of  a  defense  sys tem program.   
T M s  ava i lab le  dur ing  the  ear l ie r  phases  may be  pre l iminary  copies  tha t  have  not  been  ver i f ied  or  have  not  
r ece ived  f ina l  acceptance  but  a re  useful  for  tes t  ver i f ica t ion ,  t ra in ing,  and opera t ion .   F inal  Reproducible  
C o p i e s  (FRC)  a re  ava i lab le  in  the  la te r  phases .   The  technica l  da ta  manager  mus t  cons ider  the  in format ion  
v o l u m e  and typica l  use  of  the  da ta  genera ted  dur ing  each  of these  phases  ( see  2 .4 .2)  to  de termine  the  
appropr ia te  TM del iverab le  format .   Note  tha t  the  de l iverab le  format  may be  d i f fe ren t  for  each  phase  (e .g . ,  
p re l iminary  ve rs ions  de l ive red  in  mutua l ly -agreeab le  word-process ing  fo rmat  and  f ina l  ve r s ions  in  SGML 
format ) .
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3.0  - -  TMs in  the  CALS Environment

The technica l  da ta  manager  should  be  aware  tha t  i t  i s  poss ib le  to  acqui re  TMs in  a  var ie ty  of  forms  
d e p e n d i n g  upon  the  needs  o f  the  users .   Documents  such  as  m a i n t e n a n c e  manua ls  may  be  h igh ly  benef ic ia l  
when  p rocured  as  In te rac t ive  E lec t ron ic  TMs ( IETM) ( see  pa ragraph  2 .1 .3 ) .   The  IETM user  would  be  the  
t echn ic i an  whose  ma in  concern  i s  f ind ing  the  des i red  main tenance- re la ted  informat ion  quick ly  and  eas i ly  
w i thou t  be ing  bu rdened  in  the  f ie ld  with  the  ent i re  ma in tenance  manua l .   Desc r ip t ion  and  opera t ion ,  and  
ins ta l l a t ion  and  checkout  manua ls ,  however ,  may  be  p rocured  bes t  in  neu t ra l  or  nat ive (e .g. ,  
word-process ing)  f i l e  fo rmats  s ince  these  manuals  a re  no t  used  as  of ten .

Pr imary  cons idera t ions  fo r  the  t echnica l  da ta  manager  to  address  when  app ly ing  CALS to  the  c rea t ion ,  
m a n a g e m e n t ,  and  use  of  TMs i s  the  media ,  fo rmat ,  and  conten t  o f  TM da ta  de l iverab les  and  the i r  
respec t ive  end  users .   This  sec t ion  provides  def in i t ions /descr ip t ions  of  the  d i f fe rent  types  of  TM and the i r  
fo rmats .

Paper ,  mic ro f iche ,  and  mic rof i lm have  been  inc luded  in  th i s  d i scuss ion  o f  CALS because  much  o f  the  
G o v e r n m e n t ' s  TM inventory  i s  s t i l l  ava i lab le  on  these  media .   G o v e r n m e n t  CALS in i t i a t ives  a re  be ing  
deve loped  to  reduce  or  e l imina te  the  need  for  these  forms  of  media  in  the  fu ture .   The  benef i t s  assoc ia ted  
wi th  us ing  d ig i ta l  da ta  fa r  exceed  what  i s  be ing  d iscussed  in  th i s  sec t ion .   For  TMs some benef i t s  of  d ig i ta l  
da ta  inc lude:   (1)  Improved  hand l ing  and  reduced  s to rage  o f  TM da ta  wi th  e lec t ronic  f i l ing  and archiving;  
(2 )  reduced  cos t s  assoc ia ted  wi th  pr in t ing  and  d i s t r ibu t ing  TMs by  provid ing  on- l ine  access  to  the  TM da ta ,
 so  tha t  defense  pe r sonne l  could  access  the  da ta  repos i tory  f rom the i r  f ie ld  ac t iv i ty  and v iew and/or  pr in t  
the  spec i f ic  TMs they  requi re ;  and  (3)  improved  accuracy  and  t imel iness  of  the  TM da ta ,  due  in  par t  to  the  
s impl i f i ed  incorpora t ion  of  change  pages .

3.1 --  Nondigital  Data Deliverables

3.1.1 --  Paper

Paper  o r  f ina l  reproduc ib le  copy  has  long  been  the  t rad i t iona l  media  fo r  de l ivery  of  Government  p roduc t  
da ta  and  re la ted  in fo rmat ion .   TMs de l ive red  on  th i s  media  may  have  o r ig ina ted  f rom many  sources  
inc lud ing  o ther  ex i s t ing  paper  documenta t ion ,  mic rof iche ,  mic rof i lm,  or  any of  the  d igi ta l  data  formats  
desc r ibed  in  the  fo l lowing  paragraphs .   TMs prov ided  on  paper  a re  governed  by  the  ind iv idua l  weapons  
p r o g r a m .

No d ig i ta l  da ta  in f ras t ruc ture  requi rements  a re  necessary  for  TMs de l ivered  on  paper .   However ,  
conver t ing  the  da ta  content  of  paper  to  a  d ig i ta l  da ta  format  requi res  inf ras t ruc ture  sys tems tha t  inc lude  
s cann ing  ha rdware  and  sof tware  to  suppor t  the  convers ion  of  bo th  tex t  and  graphics  f rom hardcopy  to  
e lec t ronic  fo rmat .

3.1.2 --  Microfiche/Microfi lm

Microf iche  and  microf i lm are  o ther  t rad i t iona l  media  for  de l ivery  of  da ta  to  the  Government .   They  a re  not  
r ecommended  med ia  fo r  ob ta in ing  new da ta ,  bu t  are d iscussed  here  s ince  legacy  da ta  in  th is  form a l ready 
ex is t s .   The  da ta  p rov ided  on  microf iche  and  microf i lm are  governed  by  spec i f ica t ions  such  as  
M I L - M - 3 8 7 4 8  and  MIL-M-9868 ,  which  p rov ide  gu ide l ines  fo r  da ta  fo rmat  and  con ten t .   Conver t ing  the  
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data  conten ts  of  microf iche  or  microf i lm to  a  more  f lex ib le  d ig i ta l  da ta  format  requi res  addi t iona l  
in f ras t ruc ture  requi rements  tha t  inc lude  scanning  hardware  and  sof tware  to  suppor t  bo th  tex t  and  graphics .

3.2 --  Digital  Data Deliverables

The  techn ica l  da ta  manager  mus t  choose  f rom a  var ie ty  o f  d ig i t a l  da ta  fo rmats  and  media  op t ions .   For  TM 
del ivery,  the  l i s t  includes:

Data Formats:

� Raster  ( legacy  da ta  only)
� I l lus t ra ted  Text  Data  Fi les :

a) Tex t :

1 ) Amer ican  S tandards  Code  fo r  In fo rmat ion  In te rchange  (ASCII )
2 ) Na t ive  word -p roces s ing /Mutua l ly  Agreeab le  Commerc i a l  So f tware

( M A C S )  f o r m a t s
3) S t a n d a r d  G e n e r a l i z e d  M a r k u p  L a n g u a g e  ( S G M L )

b) I l lustra t ions:

1 ) Ras ter  ( legacy  da ta  only)
2) N a t i v e  g r a p h i c  f o r m a t / M A C S  f o r m a t s
3) C o m p u t e r  G r a p h i c s  M e t a f i l e  ( C G M )
4) In i t i a l  Graph ics  Exchange  Spec i f i ca t ion  ( IGES)

c) P D L
d) Neutra l  da ta  f i les

� In te rac t ive  E lec t ron ic  Techn ica l  Manua l  ( IETM)

Media:

� On-l ine  access  (e .g . ,  CITIS)
� Physica l  media  (e .g . ,  op t ica l  d isk ,  magnet ic  tape  or  d isk)
� Mutua l ly  ag reeab le  med ia

3.2.1 --  Raster

Raster  da ta  i s  a  b inary  representa t ion  of  an  image .   Ras ter  may be  thought  of  as  the  e lec t ronic  vers ion  of a 
paper  document .   I t  con ta ins  no  in te l l igence  and  mus t  be  rev iewed  th rough  human in te rpre ta t ion .   Raster  
f i l es  can  be  conver ted  to  d ig i ta l  (word  processor  o r  desk  top  publ i sh ing)  documents  us ing  Opt ica l  Charac te r 
R e c o g n i t i o n  ( O C R ) .

With  the  advent  of  ras te r  scanning  technologies ,  the  ab i l i ty  to  conver t  ex is t ing  paper  TMs to  d ig i ta l  da ta  
f i l es  has  become read i ly  ava i lab le .   Ras te r  convers ion  became the  eas ies t  and  mos t  cos t  e f fec t ive  method  
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fo r  d ig i t i z ing  the  ex i s t ing  paper  TMs.   Al though  the  qua l i ty  assurance  (QA)  process  by  human 
in terpre ta t ion  requi red  to  ver i fy  the  da ta  content  may increase  cos ts  subs tant ia l ly ,  OCR capabi l i t ies  a re  
improv ing  rap id ly  to  reduce  the  amount  o f  document  "c lean-up"  requ i red .   Also ,  ras ter  image f i les  require  
a  la rge  amount  of  memory  s torage  due  to  the i r  f i l e  s t ruc ture  and  conta in  no  addi t iona l  in format ion  o ther  
than  each t i le ' s  pos i t ion  on  a  gr id .   Technologies  are  evolv ing  tha t  wi l l  be  able  to  conver t  the  ras ter  images  
to  o ther  d ig i ta l  forms (such  as  vec tor )  for  process ing .   Ras ter  format  is  only recommended  fo r  l egacy  da ta ,  
n o t  f o r  n e w  T M  acquis i t ions .

3.2.2 --  I l lustrated Text Data Files

I l lus t ra ted  tex t  da ta  f i les  provide  a  dynamic  form of  source  da ta  wi th  two poss ib i l i t ies :   (1)  Separa ted  fi les 
fo r  t ex t ,  g raphics ,  a lphanumer ic  and  audio /v i sua l  data;  or  (2)  in tegra ted  f i les  consol ida t ing  some or  all  of 
these  d i f ferent  da ta  representa t ions .   The  lower  c lasses  of  IETMs (1-3)  typica l ly  cons is t  of  these  types  of  
fi les.   Text  da ta  f i l es  inc lude  word  process ing  and  desk  top  publ i sh ing  appl ica t ions .   Such  da ta  f i l es  can  
provide  the  source  da ta  for  mul t ip le  da ta  appl ica t ions  tha t  a l low crea t ion  of  s tandard  and  cus tom 
documents  as  wel l  a s  manipu la t ion  o f  the  da ta  fo r  annota te /excerp t  o r  upda te /main ta in  purposes .   
I l lus t ra ted text  data  f i les  can a l so  impor t  gener ic  t ex t  and  graphics  f rom o ther  sources  tha t  may  be  o therwise 
incompat ib le .   In  addi t ion ,  there  a re  PDLs ,  somet imes  ca l led  tex t  p resen ta t ion  metaf i les ,  which  a re  used  to 
dr ive  ou tput  devices  such  as  pr in te rs .   F ina l ly ,  acquis i t ion  managers  may want  to  cons ider  us ing  
p l a t fo rm- independen t  neut ra l  da ta  f i les  tha t  a l low users  to  save  informat ion crea ted  in  a  var ie ty  of  sof tware  
app l ica t ions  and  formats  in to  a  p la t fo rm- independent  f i l e  fo rmat ,  which  can  then  be  v iewed  and  pr in ted  by  
anyone  posses s ing  the  appropr ia te  reader  sof tware .

3.2.2.1 --  Text Formats

The  poss ib le  t ex t  fo rmats  inc lude  ASCII ,  na t ive  word-process ing ,  and  S tandard  Genera l i zed  Markup  
L a n g u a g e  ( S G M L ) .   They  a re  desc r ibed  be low.

� A S C I I
ASCII  was  deve loped  as  a  method  of  t rans la t ion  fo r  computer  p rocessors  to  in te rpre t  
a lphanumer ic  charac te r s  and  symbols  th rough  b inary  represen ta t ion .   ASCII  is  the basic  text  
in fo rmat ion  used  by  mos t  word  p rocess ing  app l i ca t ions  and  con ta ins  no  fo rmat t ing  in fo rmat ion 
o ther  than  l ine  feed  and/or  car r iage  re turns .   ASCII  tex t  can  be  used  for  most  in te r im 
de l ive rab les  s ince  i t  can  a l so  be  impor ted  in to  an  SGML appl ica t ion  where  it can  be  
SGML- tagged  t o  become  a  CALS-compl i an t  de l i ve r ab l e .

� Native  Word-process ing
Nat ive  word-process ing  fo rmats  a re  those  resu l t ing  f rom crea t ion  o f  documents  us ing  
Commerc i a l  Of f -The -She l f  (COTS)  so f tware .   Mos t  word -p roces s ing  packages  a l l ow  users  to  
impor t  bo th  tex t  and  graphics  f rom many o ther  sources ,  inc lud ing  ras te r ,  ASCII ,  o ther  
word-process ing  fo rmats ,  COTS i l lus t ra t ion  so f tware  fo rmats ,  and  na t ive  C o m p u t e r - A i d e d  
D r a w i n g  ( C A D )  f o r m a t s .   M a n y  p a c k a g e s  ava i lab le  today  possess  da ta  convers ion  capabi l i t i es ,  
subs tant ia l ly  reducing  the  f i le  format  incompat ib i l i ty  problems tha t  have  exis ted  in  the  pas t .   
T h i s  m a k e s  nat ive  word-process ing  fo rmat  idea l  fo r  mos t  in te r im del iverables  s ince  i t  can a lso  
be  impor t ed  in to  an  SGML app l i ca t ion  where  i t  can  be  SGML- tagged  to  b e c o m e  a 
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CALS-compl i an t  de l ive rab l e .

� S G M L
SGML i s  de f ined  as  "A s tandard  tha t  de f ines  a  l anguage  fo r  document  represen ta t ion  which  
fo rma l i ze s  markup  and f rees  i t  o f  sys tem and process ing  dependenc ies .   The  advan tage  o f  
SGML is  tha t  the  same tex t  can  be  used  in  ano ther  document  tha t  i s  governed  by  a  d i f fe ren t  
DTD.   I t  p rovides  a  cohe ren t  and  unambiguous  syn tax  for  descr ib ing  whatever  a  user  chooses  
to  ident i fy  wi th in  a  documen t . "   In  the  SGML scheme ,  t he  documen t  conta ins  only  gener ic  
tags  ident i fy ing  such s t ruc tura l  e lements  as  paragraphs ,  sec t ions ,  e tc .  but  no  typese t t ing  
markup .   SGML tagg ing  can  be  d i f f i cu l t  and  t ime-consuming ,  a l though  COTS so f tware  
packages  a re  cur ren t ly  be ing  deve loped  to  provide  var ious  leve ls  o f  au tomat ic  t agging .   
Because  of  i t s  compara t ive  d i f f i cu l ty ,  SGML fo rma t  may be  bes t  su i ted  for  f ina l  da ta  
de l iverables  ra ther  than  in te r im de l ive rab les .   When  cons ide r ing  SGML as a de l ive rab le  fo rmat ,
 t he  t echn ica l  da ta  manager  mus t  de te rmine  whe the r  the  app l i cab le  Document  Type  
Def in i t ions  (DTD)  and  Format t ing  Outpu t  Spec i f i ca t ion  Ins tances  (FOSI)  ex i s t  and  whe ther  
the  necessary  computer  env i ronment  i s  ava i lab le  and  in  p lace  to  accep t  the  S G M L  
documenta t ion .   Any  TMs  tha t  w i l l  be  ma in ta ined  throughout  the  l i fe  cycle  of  a  defense  
sys t em shou ld  be  de l ive red  in  SGML fo rma t .   SGML requ i r emen t s  a r e  s tated in  
M I L - P R F - 2 8 0 0 1  a n d  M I L - P R F - 8 7 2 6 9 ,  a n d  a  d e s c r i p t i o n  of  these  s tandards  and the i r  contents  
can  be  found  in  sec t ion  10  of  th i s  Desk top  Guide .

3.2.2.2 --  Graphics  and Il lustration Formats

The  poss ib le  g raphics  fo rmats  fo r  cons idera t ion  a re  ras te r ,  na t ive  g raphic  fo rmats ,  Computer  Graphics  
Meta f i l e  (CGM),  and  In i t i a l  Graph ics  Exchange  Spec i f i ca t ion  ( IGES) .   These  fo rmats  a re  desc r ibed  be low.

� Raster
See 3 .2 .1  for  a  d iscuss ion of  ras ter .

� Native  graphic  format
Nat ive  graphic / i l lus t ra t ion  formats  inc lude  graphics  c rea ted  in  COTS i l lus t ra t ion  sof tware  as  
wel l  as  da ta  c rea t ed  us ing  COTS CAD sof tware .   Na t ive  g raph ic  fo rma t s  are typical ly fair ly 
easy  to  impor t  in to  word-process ing  f i les ,  and  are  therefore  su i tab le  for  in ter im del iverables .

� C G M
CGM da ta  i s  a  two-d imens iona l  vec to r  p resen ta t ion  used  pr imari ly  for  char ts ,  f igures ,  and 
s imple  d rawings .   Many  types  o f  TMs conta in  i l lus t ra t ion  da ta  in  th is  ca tegory .   CGM is  the  
p re fe r red  format  fo r  incorpora t ing  graphica l  d ig i ta l  da ta  in to  TMs.   Graphica l  enhancement  has  
been  added  to  the  format ,  inc luding  comple te  in tegra t ion  of  t i l ed  compressed  ras te r .   
Appl ica t ion  s t ruc tur ing  i s  cur rent ly  in  the  process  of  be ing  added to  the  C G M  format .   
Ex tens ions  w i l l  a l l ow  CGM gene ra to r s  to  tag "objects"  of  appl icat ion s ignif icance.   I t  wi l l  
therefore  serve  to  meet  the  needs  of  lead ing  edge  and  fu ture  appl ica t ions  of  hyper tex t  and  
hype rmed ia  documen t s ,  mu l t imed ia  documen t s ,  IETMs ,  ne twork -d i s t r i bu t ed  graphical  
appl ica t ions ,  and  graphic  ob jec t  da tabases .   CGM requ i r emen t s  a r e  s t a t ed  in  MIL-PRF-28003 ,  
w h i c h  i s  descr ibed  in  sec t ion  10  of  th i s  Desktop  Guide .
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� I G E S
IGES i s  a  two-d imens iona l  vec tor  p resen ta t ion  used  pr imar i ly  fo r  eng ineer ing  drawings .   IGES 
may  be  the  preferred choice  for  graphical  data  i f  a  C A D  d a t a b a s e  was  used  as  the  source .   Note  
tha t  IGES i s  expec ted  to  be  rep laced  by  the  S tandard  fo r  the  Exchange  o f  Produc t  Mode l  Da ta  
(STEP)  in  the  nea r  fu tu re .   IGES requ i remen t s  a re  s t a t ed  in  MIL-PRF-28000  and  STEP is 
de f ined  by  ISO 10303 ,  bo th  o f  which  a re  desc r ibed  in sec t ion  10  o f  th i s  Desk top  Guide .

3.2.2 .3  - -  Page Descript ion Language (PDL)

A PDL f i le  i s  executed  by  an  in te rpre te r  tha t  cont ro ls  a  pr in te r  or  o ther  ou tput  device .   A PDL can  be  used  
to  ensure  tha t  the  composed  document  p roduced  by  an  e lec t ron ic  pub l i sh ing  sys tem would  p roduce  nea r ly  
iden t ica l  ha rdcopy  ou tpu t  on  the  wides t  poss ib le  spec t rum of  p r in te r  dev ices .   However ,  PDLs  a re  
cur ren t ly  no t  s tandard ized ,  and  a  S tandard  Page  Descr ip t ion  Language  (SPDL)  i s  s t i l l  be ing  deve loped .   
P D L  d o c u m e n t  i m a g e  f i les  can  be  acquired  as  in ter im del iverables  or  as  f ina l  de l iverables  in  addi t ion  to ,  
bu t  no t  in  p lace  of ,  o ther  d ig i ta l  da ta  de l iverab les  deve loped  in  accordance  wi th  the  CALS s tandards .

3.2.2.4 --  Neutral  Data Files

Severa l  indus t ry-deve loped  sof tware  products  for  c rea t ing  p la t form- independent  neut ra l  da ta  f i l es  a re  
ava i lab le  tha t  a l low users  to  save  informat ion  crea ted  in  a  var ie ty  of  sof tware  appl ica t ions  and  formats ,  
inc lud ing  tex t ,  g raphics ,  and  spreadshee ts ,  in to  a  p la t form- independent  f i le  format .   These  f i les  can then be  
v iewed  and  p r in t ed  by  anyone  possess ing  the  appropr ia te  reader  sof tware .   Many appl ica t ions  a l so  a l low 
reader -sof tware  users  to  annota te  da ta  and  copy  in format ion  to  pas te  in to  o ther  word  process ing  programs .   
Neut ra l  da ta  f i le  formats  have  become espec ia l ly  popular  for  the  d ig i t iza t ion  of  legacy  da ta ,  and  can  be  
used  to  deve lop  Class  1  and  2  IETMs .

3.2.2 .4 .1  - -  Portable  Document Format (PDF)

Adobe  Sys tems '  Po r t ab le  Documen t  Forma t  (PDF)  i s  cu r ren t ly  the  most  popular  neut ra l  da ta  f i le  format .   
P D F  h a s  become a  defac to  mi l i ta ry  and  indus t ry  s tandard  for  the  in te rchange ,  presenta t ion ,  and  s torage  of  
digi ta l  data .

Almos t  any  t ex t  and /or  g raph ics  document  tha t  can  be  ou tpu t  f rom an  app l ica t ion  can  be  ou tpu t  a s  a  PDF 
f i le .   The  PDF f i le  can  be  read  by  anyone  having  a  f ree ly  d i s t r ibu ted  PDF reader .   Users  can  v iew and  print  
documents  exac t ly  as  format ted  by  the  or ig ina l  appl ica t ion  wi thout  hav ing  to  load  and  run  tha t  appl ica t ion .  
 Users  can  nav iga te  th rough  the  document  us ing  thumbna i l  ske tches ,  hyper tex t  l inks ,  and  bookmarks .   The  
d o c u m e n t ' s  tex t  may be  searched and ext rac ted  for  use  in  o ther  appl ica t ions .   Sec t ion  10  of  th is  guide  
con ta ins  de ta i l ed  in fo rmat ion  abou t  PDF.

3.2.3  - -  Interact ive Electronic  TM (IETM)

An IETM is  a  compute r -based  co l l ec t ion  o f  in fo rmat ion  needed  fo r  the  d iagnos i s  and  main tenance  o f  a  
de fense  sys tem.   I t  i s  opt ica l ly  ar ranged and format ted  for  in terac t ive  presenta t ion  to  the  end user  on  an  
e lec t ronic  d isp lay  sys tem.   Unl ike  o ther  opt ica l  sys tems tha t  d i sp lay  a  page  of  tex t  f rom a  s ingle  document ,  
I E T M s  present  in ter re la ted  informat ion  f rom mul t ip le  sources  ta i lored  to  user  quer ies .   The  f ive  c lasses  of  
I E T M  are  def ined  in  para .2 .1 .3  and  Table  9-1 .
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An IETM is  essen t ia l ly  a  hyper tex t  document ,  which  cons i s t s  o f  a  co l lec t ion  of  " in te rconnec ted  wr i t ings . "   
These  in te rconnec t ions  a l low a  user  to  b rowse  th rough  a document  by  se lec t ing  po in t s  o f  in te res t  o r  
ho t spo t s  tha t  may be  connec ted  to  o ther  re la ted  tex t ,  ho tspots ,  o r  menus .   The  user  could  then  cont inue  to  
fo l l ow  a long these  "paths"  to  o ther  cross- referenced points  in  tha t  col lec t ion  of  wr i t ings .   This  crea tes  a  
"page less"  document  tha t ,  depending  on  the  source  da tabase ,  can  con ta in  a  co l lec t ion  of  in format ion  f rom 
a  var ie ty  of  sources .   Text ,  graphics ,  audio ,  v ideo,  and/or  compute r  p rograms  can  be  incorpora ted  in to  the  
con ten t  of  the d o c u m e n t .

By s t reaml in ing  access  to  the  des i red  informat ion  and  by  provid ing  mul t ip le  pa ths  to  o ther  re la ted  
in format ion ,  the  IETM of fe r s  a  more  e f f i c ien t  and  more  c o m p r e h e n s i v e  method  of  us ing  technica l  
in format ion .   Unres t r ic ted  by  the  page-or ien ted  d i sp lay  and  the  use  of  so le -source  in format ion ,  the  IETM 
disp lays  only  the  ac t ions  appropr ia te  for  reso lv ing  a  spec i f ic  problem;  provides  fau l t - i so la t ion  tab les  and  
d iagrams;  and  gu ides  the  technic ian  th rough  the  t roubleshoot ing  process  v ia  a  user - f r iendly  query  method .   
IETMs permi t  the  user  to  loca te  in format ion  more  eas i ly  and  to  p resen t  i t  f as te r  and  more  comprehens ive ly  
in  a  form tha t  requi res  much less  s torage  than  paper .

IETMs requ i re  a  compute r  env i ronment  wi th  the  appropr ia te  p resen ta t ion  sys tems  and  so f tware  to  invoke  
t h e m .

Nex t  Sec t ion


